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The most recent 

collaboration meeting 

was held in Lead, SD 

in March 2011.

Collaboration was formed in 2007 and 

fully funded by DOE and NSF in 2008.
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Direct detection of WIMP dark matter

r~ 300 proton masses

per liter of space.

If MWIMP = 100 GeV,

then 3 WIMPs/L.

Typical orbital velocity

~ 230 km/s, 

or 0.1% speed of light.

Coherent scalar 

interactions:

sproportional to A2.

Rate < 1 event / kg / 100 days, or much, much lower 2/23



Å Energy usually 

deposited in 2 channels 

Å Excitation => 

scintillation in 

liquid (S1)

Å Ionization => 

more scintillation 

in liquid (e-ôs 

recombine) or in 

the gas (S2)

Å Energy lost to heat for 

nuclear recoils. Makes 

signal smaller, but 

makes it different.

The Physics of Noble 

Element Scintillation
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arXiv:1106.1613



Self-shielding of LXe, a dense liquid, is extremely powerful

Fiducial volume cut rejects most backgrounds

hard for a gamma 

or a neutron to 

cross the full 

volume without 

scattering more 

than once

low-energy 

gammas that can 

mimic a WIMP 

should not even 

make it to the 

fiducial volume
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external neutrons 

and gammas 

have to face 

water shield first 

anywayé 



Electron

Recoils

Ionization-to-scintillation ratio allows discrimination 

between common radioactivity and WIMP events.

Background rejection factor of 99.5%.

Well-established technology and methodology

(XENON10/100, Xed, LUX0.1, ZEPLIN-III, others).

C.E. Dahl, Ph.D. Thesis, 

Princeton University 2009

Nuclear

Recoils
vs.
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The WIMP Huntersô Hut in the HillsHomestake (Lead, SD) ð once an Au mine

Davis Cavern @ Homestake, March 2011
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